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Dthe aneurysm while preserving renal, lung, and cerebral
function with outcomes comparable to the open procedure.
Our results indicate that hybrid arch procedures have their
primary benefit in high-risk cases, especially elderly pa-
tients aged more than 75 years with complex aortic arch pa-
thology, such as large saccular aneurysms or mega-aorta,
who were previously considered prohibitively high risk
for conventional open total arch repair. Hybrid arch proce-
dures provide a safe alternative to open repair and extend
the indication of the approach to this high-risk cohort with
midterm survival outcomes similar to those for the open to-
tal arch procedure. For younger patients with fewer comor-
bid risk factors and with exclusion criteria to hybrid arch
repair, the open total arch procedure remains a reasonable
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Dr Yutaka Okita (Kobe, Japan). I have no disclosures. Drs
Milewski and Bavaria’s group are to be congratulated on reporting
a systematic approach to aortic arch pathologies. They compared
27 patients who underwent elective open hybrid arch procedures
and 45 patients who underwent elective open total arch replacement
at the University of Pennsylvania. Although patients’ backgrounds
were not similar and the number of patients was small, they
concluded the hybrid arch procedures provided better outcome in
elderly patients.
In 1996, Kato introduced an open hybrid stent-graft approach to
the aortic arch aneurysm, and he also applied the off-pump
debranching endograft method in 1999. According to the annual
survey performed by the Japanese Association for Thoracic Sur-
gery, from 2005 to 2007, 11,000 elective arch procedures were per-
formed in Japan. A total of 5700 patients (51%) had total arch
replacement with a hospital mortality of 7.1%, and 465 patients
(4%) had hybrid stent-grafting with a hospital mortality of 6.9%.
So both procedures, open total arch replacement or hybrid proce-
dures, had similar results regarding hospital mortality in Japan.
Our own results in surgical open repair of the aortic arch in Kobe
University are as follows. FromMarch 2002 to December 2008, we
performed 231 total arch replacements using ACP at a tympanic
temperature of 25C. There were 166 elective cases, including
44 chronic aortic dissections. The mean age was 70 years. We
found 6 hospital deaths (3.6%) and 9 new strokes (5.4%). For 88
patients aged more than 75 years (53% of our patients), hospital
mortality was 4.5% (4) and stroke incidence was 5.7% (5). So by
using sophisticated techniques of brain protection and sealed
branch grafts, clinical outcome was similar, even in elderly pa-
tients. I have several questions for Dr Milewski.
In the hybrid cases, you do not need longer periods of circulatory
arrest time under deep hypothermia; however, I found a relatively
higher incidence of postoperative paraplegia or paraparesis. Whatery c September 2010
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Dwere the causes of these complications and how do you prevent
them?
Dr Milewski. There were 2 cases of postoperative paraplegia in
our hybrid group. The first case had normal deployment of the an-
tegrade graft. The second case occurred in a patient who had under-
gone an abdominal aortic aneurysm replacement and had
a pavement of the stent-graft for mega-aorta all the way down to
the celiac access, which has been shown to be high risk for paraple-
gia or spinal cord ischemia. Both of these cases occurred early in
our series, before June of 2006. Since that time, we haven’t had
any. Part of this could be anatomy alone, and obviously part of it
is the learning curve, not only in the actual deployment but also
in the learning curve in patient selection.
Dr Okita. Patients with mega-aorta syndrome would have most
of the benefits from the University Penn type III procedures.We did
extended replacement from the ascending aorta, arch, and descend-
ing aorta via a left thoracotomy in 22 patients with 1 hospital mor-
tality, but this is a big operation. You have done 8 type III
procedures, and I would like to know the mortality and morbidity
in this specific patient group.
Dr Milewski. Of those patients, there were only 2 mortalities,
and both of those patients died of multiorgan system failure.
Dr Okita. During follow-up, how many deaths did you see in
the hybrid group? By looking at the Kaplan–Meier curve, although
statistically insignificant, all deaths seem to occur within 1 year af-
ter surgery in the hybrid group. What was the cause of death, and
are there any aorta-related events?
DrMilewski.We are actually updating our data bank so that we
have a more sophisticated ability to know the exact cause of death
of the patients. We recently had a patient who was sent home to an
intermediate care facility and had a tracheostomy at that point. She
died in the outside facility. But at this point I cannot tell you specif-The Journal of Thoracic and Caically what each one of these patients died of; however, I can tell
you that we are working on that data bank to update it.
Dr Okita. Okay. The final question is regarding indications for
a hybrid procedure. In the text you gave me before, you stated that
indications of total arch replacement are younger patients, collagen
tissue disease (including Marfan), patients who require multiple
concomitant cardiac procedures, and infection. What about indica-
tions for the hybrid procedure?
DrMilewski.At this point that is basically what this study at the
University of Pennsylvania is all about, to determine exactly what
criteria to use, and it is more or less criteria building in progress.We
have only been doing the procedure since 2005, and we do not at
this point have definitive criteria for our patients, but we hope
this study and its continuance will provide the criteria.
Dr Joseph Bavaria (Philadelphia, Pa). Because I am the one
who selects the patients, I will answer that with a bit more detail.
When we chose the control group, it was a combination of proximal
descending aortic aneurysm repair and arch repair. The hybrid arch
operation is not an operation for a standard issue proximal thoracic
aortic disease process. So the selection process is basically some-
one who would require a very deep median sternotomy or a clam-
shell or something of that nature. So the selection consists of
a significant arch, even a distal arch operation. That is the whole
concept behind this procedure, really, that is, how to select cases.
In 2005 the Gore graft became available, so we decided to try the
hybrid arch procedure to see if it would work in these particular
high-risk patients who would have had an open operation before,
although high risk. We performed the operation in 27 patients.
We have the data: My plan is that we are going to basically perform
a standard operation in young patients and a hybrid operation in
older patients, as long as they have the appropriate anatomy for
this procedure.rdiovascular Surgery c Volume 140, Number 3 597
